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(54) Multi-purpose processing chamber with removable chamber liner 



(57) A multi-purpose chamber that can be config- 
ured for a variety of processes, including deposition 
processes and etch processes, for example, by install- 
ing one or more removable chamber liners. The multi- 



purpose chamber provides uniform plasma confinement 
around a substrate disposed in the chamber for various 
processing conditions. The multi-purpose chamber aiso 
provides efficient and uniform exhaust of processing 
gas from the chamber. 
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Description 



[0001] The invention generally relates to substrate 
processing systems. More particularly, the invention re- 
lates to a substrate processing system that can perform 
a variety of processes. 

[0002] Process chambers are typically utilized forfab- 
ncation of integrated circuits. Typically, a variety of proc- 
esses are performed on a semiconductor substrate to 
form devices and other components of the integrated 
circuit. These processes may include etch, chemical va- 
por deposition, physical vapor deposition, and other 
plasma or non-plasma processes. A number of related 
or sequential processes may be performed on a semi- 
conductor substrate utilizing a fabrication platform hav- 
ing a plurality of specific processing chambers Each 
processing chamber on the platform is typically de- 
signed and configured to perform a specific process or 
a specific type of process for a specific type of substrate 
For example, an etch chamber is typically machined or 
milled from a block of aluminum or other suitable mate- 
rials to form an interior volume that is specifically de- 
signed for performing an etch process on a substrate of 
a particular size, and the etch chamber may include at- 
tachments to other equipment for performing the etch 

process, including exhaust systems, gas supply system 
power sources, etc., which are specifically configured 
for performing the etch process. The processing cham- 
bers on a platform typically can not be reconfigured 
practically to perfoim other processes. 
[0003] Since the processing chambers on a platform 

are typicallyconfiguredtoperformaparticular sequence 
of processes, when a different sequence or type of proc- 
ess is required, a new platform having a new processing 
chamberconfiguredforthe required different process is 
needed. Replacing fabrication platforms imposes sub- 
stantial capital costs to the fabrication equipment and 
other costs associated with down time and installation 
of the new platform. 

[0004] Another problem typically encountered in con- 
ventional processing chambers is that the exhaust sys- 
tems typically do not provide uniform and efficient pump- 
ing of the process gases from the processing region in 
the chamber to the chamber exhaust outlet. In conven- 
tional processing chambers, the uniformity of process 
gas flow and the efficiency of process gas exhaust are 
limited by a variety of factors, such as the interior volume 
of the chamber, the placement of the substrate support 
member in the chamber, the size of the exhaust outlet 
and the position of the exhaust outlet. Processing cham- 
bers typically have a substantially cylindrical interior vol- 
ume containing a fixed or movable substrate support 
member. Process gases are generally exhausted from 
the interior volume through a hole in the side of the 
processing chamber, such as described in U S Patent 
No. 5,516,367, or through a hole in the bottom of the 
chamber below a cantilevered substrate support mem- 
ber, such as described in U.S. Patent No. 5 820 723 



The substrate support member often obstructs the flow 
of exhaust gases or otherwise results in non-uniform ex- 
hausting of the process chamber. This non-uniform ex- 
hausting of gases may lead to non-uniform processing 
results. Furthermore, the exhaust outlet may limit con- 
ductance from the chamber to the exhaust system be- 
cause of the size of the exhaust outlet, and because the 
exhaust outlet typically forms an abrupt transition with 
the chamber wall, which obstructs smooth flow of the 
"> process gases to the exhaust outlet. 

[0005] Therefore, there is a need for a multi-purpose 
chamber that can be configured for a variety of process- 
es, including etch processes, chemical vapor deposition 
processes, and physical vapor deposition processes 
for example. It would be desirable for the multi-purpose 
chamber to provide efficient and uniform exhaust of 
processing gas from the chamber. 
[0006] The present invention intends to overcome the 
above problems. The object is solved by the apparatus 
according to independent claims 1 , 1 1 , 21 , 30 and the 
chamber body according to independent claim 33 
[0007] Further advantages, features, aspects and de- 
tails of the invention are evident from the dependent 
25 2™ th ! 1 descri P tion and th * accompanying drawings. 
[0008] The present invention generally relates to sub- 
strate processing systems. In particular, it relates to sub- 
strate processing systems that can perform a variety of 
processes. 

[0009] A multi-purpose chamber that can be config- 
ured for a variety of processes, including deposition 
processes and etch processes, for example, is provid- 
ed. The multi-purpose chamber provides uniform plas- 
ma confinement around a substrate disposed in the 
chamber for various processing conditions. The multi- 
purpose chamber also provides efficient and uniform ex- 
haust of processing gas from the chamber. 
[001 0] One aspect of the invention provides an appa- 
ratus for processing a semiconductor substrate com- 
prising a chamber body having an internal volume de- 
fined by first and second substantially cylindrical regions 
and by side walls extending between the first and sec- 
ond cylindrical regions. A substrate support is disposed 
in the internal volume within the first substantially cylin- 
drical region, and an exhaust system is connected to a 
chamber outlet disposed in fluid communication with the 
second cylindrical region. The chamber body receives 
a variety of chamber liners or inserts to conduct a variety 
of etch processes and deposition processes. 
[0011] Another aspect of the invention is the provision 
of a chamber body capable of receiving various inserts 
The various inserts are shaped so as to define various 
interior chamber designs, each advantageous to a par- 
ticular process. Thus, theexteriorof the chamber is fixed - 
and defined by the chamber body, while the interior of 
the chamber is variable and defined by the various in- 
serts. 

[0012] Another aspect of the invention provides a 
chamber liner defining a process region, an exhaust re- 
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gion, and a passage region between the process region 
and the exhaust region. The chamber liner is fitted to a 
fixed chamber body. Thus, in order to modify the size or 
shape of either the process region, the exhaust region, 
or the passage region, one need only replace the cham- 5 
ber liner. I n a further aspect of the invention , the passage 
region includes traps to prevent plasma escaping from 
the process region into the passage or exhaust regions. 
[0013] So that the manner in which the above recited 
features, advantages and objects of the present inven- 
tion are attained and can be understood in detail, a more 
particular description of the invention, briefly summa- 
rized above, may be had by reference to the embodi- 
ments thereof which are illustrated in the appended 
drawings. 

[0014] It is to be noted, however, that the appended 
drawings illustrate only typical embodiments of this in- 
vention and are therefore not to be considered limiting 
of its scope, for the invention may admit to other equally 
effective embodiments. 

[0015] Figure 1 is a schematic view of a cluster tool 
system having a plurality of substrate processing cham- 
bers. 

[0016] Figure 2 is a cross sectional view of a multi- 
purpose chamber of the invention shown with a domed 
lid and inductive coils. 

[0017] Figure 3 is an exploded perspective view of a 
multi-purpose chamber having a two-piece liner. 
[0018] Figure 4 is a cross sectional view of a multi- 
purpose chamber of the invention shown with a flat lid 
and a capacitively coupled gas distribution plate. 
[001 9] Figure 5 is a cross sectional view of an embod- 
iment of the multi-purpose chamber of the invention 
showing the flow of process gases through chamber lin- 
ers. 

[0020] Figures 6A-6C are top views of several embod- 
iments of the multi-purpose chamber of the invention. 
[0021] Figure 7 is a cross sectional view of a multi- 
purpose chamber of the invention shown with a flat lid 
and a flat coil. 

[0022] Figure 8 is an exploded perspective view of a 
multi-purpose chamber having a one-piece liner. 
[0023] Figure 9 is an exploded perspective view of a 
multi-purpose chamber having a one-piece liner that 
does not cover the chamber bottom. 
[0024] Figure 1 is a schematic view of a cluster tool 
system having a plurality of substrate processing cham- 
bers. The cluster tool system 1 00 is a two-staged vac- 
uum processing system defined by a mainframe or plat- 
form 102 having a plurality of modules or chamber at- 
tached thereto. An example of a commercial embodi- 
ment of a two-staged vacuum processing platform is the 
Endura® platform, available from Applied Materials, 
Inc., Santa Clara, California, which is described in U.S. 
Patent No. 5,186,718, Tepman era/., hereby incorporat- 
ed by reference in its entirety. 

[0025] The cluster tool system 1 00 includes vacuum 
load-lock chambers 1 05 and 1 1 0 attached to a first stage 
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transfer chamber 115. The load-lock chambers 1 05 and 
110 maintain vacuum conditions within the first stage 
transfer chamber 115 while substrates enter and exit 
system 100. A first robot 120 transfers substrates be- 
tween the load-lock chambers 105 and 110 and one or 
more substrate processing chambers 125 and 130 at- 
tached to the first stage transfer chamber 1 1 5. Process- 
ing chambers 125 and 130 can be selected from a 
number of substrate processing chambers, such as 
etch, chemical vapor deposition (CVD), physical vapor 
deposition (PVD), pre-clean, degas, orientation and oth- 
er substrate processing chambers. The first robot 120 
also transfers substrates to/from one or more transfer 
chambers 1 35 disposed between the first stage transfer 
chamber 1 15 and a second stage transfer chamber 1 40. 
[0026] The transfer chambers 1 35 are used to main- 
tain ultrahigh vacuum conditions in the second stage 
transfer chamber 140 while allowing substrates to be 
transferred between the first stage transfer chamber 1 1 5 
and the second stage transfer chamber 140. A second 
robot 145 transfers substrates between the transfer 
chambers 135 and a plurality of substrate processing 
chambers 150, 155, 160 and 165 according to an em- 
bodiment of the invention. Unlike processing chambers 
125 and 130, the processing chambers 150 to 165 can 
be configured to perform a variety of substrate process- 
ing operations. For example, the processing chamber 
150 may be a CVD chamber configured to deposit a di- 
electric film; the processing chamber 155 may be an 
etch chamber configured to etch apertures or openings 
in a dielectric film for forming interconnect features; the 
processing chamber 1 60 may be a PVD chamber con- 
figured to deposit a barrier film; and the processing 
chamber 1 65 may be a PVD chamber configured to de- 
posit a metal film. As will be detailed below, each of the 
chambers 1 50 to 1 65 can be easily reconfigured by sim- 
ply changing the liner. 

[0027] A controller 170 may control the overall oper- 
ation of the cluster tool system 100 and the individual 
processes performed in each of the substrate process- 
ing chambers. The controller 170 may include a micro- 
processor or computer (not shown) and a computer pro- 
gram executed by a microprocessor or computer. Sub- 
strates are brought to vacuum load-lock chambers 105 
and 1 1 0 by a conveyor belt or robot system (not shown) 
controlled by the controller. The robots 1 20 and 1 45 are 
also operated by the controller to transfer substrates be- 
tween the various processing chambers of the cluster 
tool system 1 00. Additionally, the controller may control 
and/or coordinate with other components or systems 
connected to the cluster tool system 1 00. 
[0028] Figure 2 is a cross sectional view of a multi- 
purpose chamber of the invention. Figure 3 is an explod- 
ed perspective view of a multi-purpose chamber having 
a two-piece liner. A multi-purpose chamber 200 can be 
attached to the platform 1 02 as a processing chamber 
and configured to perform a variety of one or more spe- 
cific processes, such as deposition or etch processes. 
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Referring to both Figures 2 and ^ th* ,™ 
chamber 200 ,nc,u<£ a chanTbefb J ^ hSH 
chamber wall 204 and a chamber bottom 20 6 The 

from the edge of the chamber bottom 20 ^ThechambJ 

io me outlet 208 of the chamber bottom 206 The ex- 
haust system 21 0 may include a throttle valve 21 2 and 

21 0 and the outlet 208 may comprise a removable Z 

thf J k u Strate SUpport 216 is also disposed on 
Lav 1 T ^ 2 ° 6 - The subs ^e support 2?6 

wafer holding mechanisms, and includes a ^hcw 
supporting surface 218 that is iSSfJ^JS 
match the shape of a substrate supported thereon a° 
shown in Figure 2, the substrate supporting 23££ 

s^^ 

ZL,. ate su PP° rtin 9 surface 218 may be 

yCiirrch 6d t0 3 SUbstra,e tempera,ura » tro 
system 228, such as a resistive heating coil and/or fluid 

tem S T 9 h e e S s C H n r ,ed t0 3 « coding f2 '^ 

tern. The substrate support 21 6 includes a substrate ifft 

ZToTZT I 0 ' fad,itatin9 SUbstrate ^sfSsonS 
and o ff of tne substrate s(jpport su5strate n ° 

(not shown) to provide a substrate bias asZi^T 

SSSST SS6S ' 0Pti0na " y ' 8n a " a ^S mt g 
beVrovS UPP ° rt 10 differem V6rtiCal -ay 
[0030] The chamber bottom 206 is ^h«n Q n 
modate the substantiaily o^K^^£2£ 

R9Ure 3 ' the cham ° a ' wall 204 is 
shaped to providean internal volumedefinedb^ Mflmtm 
second substantially semi-cylindrical regions 204a 

et 208. The first semi-cylindrical region 204a is spaced 
from an outer surface of the substLe support 216 to 

Su a PP ^ 

204b sur P ouni 6 S6COnd semi - c y»ndrical region 
thi l u 9 P0rti0n of tne exha "st region above 
^ chamber outlet 208. The side wall portions 204c Z 
ines an exhaust passageway connecting the Ls pas 
ageway around tne bQdy Qf ^ ^J^f^ 

to«heexhaustregionabovethechamberout,et20 8 'he 
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internal volumeincludessufficientspaceforoneormorp 
JJJ defining a cylindrical processing S„ and ™2 

Satan 1 Chamber,sdis P° sed onthechamberwall 
204 at a posrtion proximate the substrate suooort ?iT 

" T t0 a sllt va| ve actuator 233, such as a oneu 
posrtion an ° P6n position and a Closed 

45 or a combination of inductive and capaciiivTpTasma 
sources may also be utilized as the chamber 0 f 
the mult-purpose chamber 200. Various inductive and 
capacati V chamber lid designs are rtoSHnE 
» £? Patem No ' 6 ' 054 - 013 . CCins et al which fe 

S T porated by reference in its «*i 

gTslce^ d ' St : ibU,0r 244 is fluidl V connected to a 
the gas distributor 244 may include one or more gaTin- 
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jection nozzles 248 disposed through a central top por- 
tion of the chamber lid 234. Alternatively, the gas dis- 
tributor may comprise a showerhead gas distributor 
having a plurality of holes for introducing gases Into the 
chamber disposed at a top portion of the chamber lid. 5 
As a further alternative, the gas distributor may com- 
prise an annular gas distributor having a plurality of gas 
nozzles disposed circumferentially above the substrate 
support. Optionally, a remote plasma source 249 may 
be f luidly connected to introduce a remote plasma, such 
as a chamber cleaning plasma. If remote plasma source 
249 is used, then a corresponding opening 276 is pro- 
vided in liner 250. However, if remote plasma source 
249 is not used, opening 276 should not be provided in 
the liner 250. 

[0035] The multi-purpose chamber 200 includes a lin- 
er 250 removably disposed in the chamber which con- 
figures the chamber for particular processing, for exam- 
ple, an etch process. The liner 250 is made of nickel, 
aluminum, or other metals or metal alloys appropriate 
for plasma processing, and may also include an ano- 
dized aluminum surface. The liner 250 may be a single 
piece construction or a multi-piece construction. As 
shown in Figure 3, the liner 250 is a two-piece liner com- 
prising an upper liner 252 and a lower liner 254. 
[0036] The chamber liner 250 defines a process re- 
gion above the substrate support surface 218, an ex- 
haust region above the chamber outlet 208, and a pas- 
sage region between the process region and the ex- 
haust region. The chamber liner 250 is fitted to a the 
chamber body. Thus, in order to modify the size or shape 
of either the process region, the exhaust region/or the 
passage region, one need only replace the chamber lin- 
er 250. 

[0037] The lower liner 254 includes a wall portion 256 
that lines a lower interior portion of the chamber wall 
204. The lower liner 254 may also include a bottom por- 
tion 258 that covers substantially the chamber bottom 
206 that may be exposed processing gases. The bottom 
portion 258 has holes or openings 260 and 262 to ac- 
commodate the substrate support 216 and the outlet 
208, respectively. 

[0038] The upper liner 252 defines the processing re- 
gion and includes a plasma confinement portion 264 
that surrounds the processing region above the sub- 
strate support 21 6. The plasma confinement portion 264 
has a substantially cylindrical shape to match a round 
substrate support 21 6 and is disposed substantially con- 
centrically with the substrate support 21 6 to form a sub- 
stantially uniform passage way between the inner sur- 
face of the plasma confinement portion 264 and the out- 
er surface of the substrate support 21 6. In one embod- 
iment, the plasma confinement portion 264 has an inte- 
rior diameter of about 560 mm, and the substrate sup- 
port 21 6 has an outer diameter of about 380 mm for sup- 
porting a 300 mm substrate thereon. 
[0039] The plasma confinement portion 264 may ex- 
tend below the substrate supporting surface 218 to en- 



hance uniform plasma distribution over a substrate dur- 
ing processing. The plasma confinement portion 264 
provides an RF symmetric volume about the substrate 
support 216 and uniform plasma confinement around a 
substrate disposed on the substrate support. The plas- 
ma confinement portion 264 includes a slit 265 corre- 
sponding in position and size to the slit 230 on the cham- 
ber wall 204 to facilitate substrate transfers into and out 
of the chamber. The slit valve 232 is disposed between 
the slit 265 of the upper liner 252 and the slit 230 on the 
chamber wall 204. 

[0040] In one embodiment, a substantially semi-circu- 
lar lower edge portion 266 of the plasma confinement 
portion 264 of the upper liner 252 abuts a substantially 
semi-circular upper edge portion 268 of the wall portion 
256 of the lower liner 254. The upper liner 252 may in- 
clude an intermediate plate 270 which extends from an 
outer surface of the plasma confinement portion to the 
interior surface of the chamber wall 204. The intermedi- 
ate plate 270 and the lower liner 254 define the exhaust 
region above the chamber outlet 208 and the passage 
region between the processing region and the exhaust 
region. 

[0041] The upper liner 252 may also include an upper 
wall portion 272 extending from the edge of the interme- 
diate plate 270 to cover the remaining portions -of the 
interior surface of the chamber wall 204. A flange 274 
extends from an upper edge of the upper wall portion 
272 and a portion of an upper edge of the plasma con- 
finement portion 264 and is mounted onto an upper sur- 
face of the chamber wall 204. In one embodiment, the 
chamber lid is sealingly disposed above the plasma con- 
finement portion 264 of upper liner. In another embodi- 
ment, the chamber lid is sealingly disposed above the 
chamber wall 204. 

[0042] Figure 4 is a cross sectional view of the multi- 
purpose chamber of Figure 2 having a flat lid 334 and a 
gas distribution showerhead 350. The multi-purpose 
chamber 300 has a multi-purpose chamber body 202 as 
previously described for Figures 2 and 3. A chamber lid 
334 is sealingly disposed above the chamber wall 204 
to provide an enclosed environment inside the chamber 
for vacuum processing. The chamber lid 334 may be 
removable or hinged to a portion of the chamber wall 
204. The chamber lid 334 may be shaped as a plate or 
a dome depending on the process for which the cham- 
ber is configured and the desired processing parame- 
ters. As shown in Figure 4, the chamber lid 334 is flat 
shaped and covers the gas distribution plate 350. Elec- 
trode 336 is connected to a power source 340 through 
a power distribution network 342 to provide capacitive 
RF coupling to the plasma. A gas distributor 344 is f luidly 
connected to a gas source 346 containing the precursor 
or process gases to be utilized for processing the sub- 
strate in the chamber. The gas source 346 may include 
one or more liquid ampoules containing one or more liq- 
uid precursors and one or more vaporizers for vaporiz- 
ing the liquid precursors to a gaseous state. Optionally, 
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yiuns. riasma or oroce^a noc ~~ i_ 
iment includes flow control flanges 412 and 4?9 h.c 

eterdl (e.g., about 380 mm) of the body of the sufeZL 
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5 (0046] in another embodiment for a chamber mnfin 
ured to process a 300 mm substrate on tSS^S 

uo of tne first cylindrical region is at least about m « 
second cylindrical region. The in erioTJ^ ii ^ 

[0047] Figure 6b shows one embodiment of the cham 

30 [ 0048 J FiQ ure 6c shows one embodiment of tw,, 
ber where the side wall portions ToTZZZZ 

^umierence of the chamber outlet 208 innno^ ^- 

cent the second cylindrical region is at least « mLh 
« I! ' ' 9 6 7 18 a cross sect '°nal view of the multi 



and undents al?£ l ^*^ ,W834 ««** 
source 540 thronnh l connected to a power 

540 through a power distribution network 542. A 
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gas distributor 544 having a gas source 549 may include 
one or more of the gas injection nozzles 548 disposed 
through the side wall circumferentially above the sub- 
strate support 216. 

[0051] The mufti-purpose chamber 500 includes a lin- 
er removably disposed in the chamber which configures 
the chamber for particular processing, for example, an 
etch process. The liner is made of nickel, aluminum, or 
other metals or metal alloys appropriate for plasma 
processing, and may also include an anodized alumi- 
num surface. The liner may be a single piece construc- 
tion or a multi-piece construction. As shown in Figure 8, 
the liner is a one-piece liner 652. The liner 652 includes 
a wall portion 672 that lines the chamber wall 204. The 
liner 652 may also include a bottom portion 658 that cov- 
ers substantially the chamber bottom 206 that may be 
exposed to processing gases. The bottom portion 668 
has holes or openings 660 and 662 to accommodate the 
substrate support 216 and the outlet 208, respectively. 
The liner 652 includes a plasma confinement portion 
664 that surrounds a processing region above the sub- 
strate support 216. The plasma confinement portion 664 
has a substantially cylindrical shape to match a round 
substrate support 21 6 and is disposed substantially con- 
centrically with the substrate support 21 6 to form a sub- 
stantially uniform passage way between the inner sur- 
face of the plasma confinement portion 664 and the out- 
er surface of the substrate support 21 6. 
[0052] The plasma confinement portion 664 may ex- 
tend below the substrate supporting surface 21 8 to en- 
hance uniform plasma distribution over a substrate dur- 
ing processing. The plasma confinement portion 664 
provides an RF symmetric volume about the substrate 
support 216 and uniform plasma confinement around a 
substrate disposed on the substrate support. The plas- 
ma confinement portion 664 includes a slit 665 corre- 
sponding in position and size to the slit 230 on the cham- 
ber wall 204 to facilitate substrate transfers into and out 
of the chamber. The slit valve 232 is disposed between 
the slit 665 of the liner 652 and the slit 230 on the cham- 
ber wall 204. A flange 674 extends from an upper edge 
of the wall portion 672 and is mounted onto an upper 
surface of the chamber wall 204. In one embodiment, 
the chamber lid is sealingly disposed above the plasma 
confinement portion 664 of the upper liner. In another 
embodiment, the chamber lid is sealingly disposed 
above the chamber wall 204. 

[0053] The liner 652 may also include an intermediate 
plate 670 which extends from an outer surface of the 
plasma confinement portion to the interior surface of the 
chamber wall 204. The intermediate plate 670 and the 
liner 652 define the exhaust region above the chamber 
outlet 208 and the passage region between the process- 
ing region and the exhaust region. 
[0054] Referring to Figure 9, the removable liners can 
leave the chamber bottom exposed. The liner shown in 
Figure 9 is a one-piece liner 752. The liner 752 includes 
a wall portion 772 that lines the chamber wall 204. The 



liner 752 includes a plasma confinement portion 764 
that surrounds a processing region above the substrate 
support 216. The plasma confinement portion 764 has 
a substantially cylindrical shape to match a round sub- 

5 strate support 21 6 and is disposed substantially concen- 
trically with the substrate support 21 6 to form a substan- 
tially uniform passage way between the inner surface of 
the plasma confinement portion 764 and the outer sur- 
face of the substrate support 216. 

10 [0055] The plasma confinement portion 764 may ex- 
tend below the substrate supporting surface 218 to en- 
hance uniform plasma distribution over a substrate dur- 
ing processing. The plasma confinement portion 764 
provides an RF symmetric volume about the substrate 

is support 216 and uniform plasma confinement around a 
substrate disposed on the substrate support. The plas- 
ma confinement portion 764 includes a slit 765 corre- 
sponding in position and size to the slit 230 on the cham- 
ber wall 204 to facilitate substrate transfers into and out 

20 of the chamber. The slit valve 232 is disposed between 
the slit 765 of the liner 752 and the slit 230 on the cham- 
ber wall 204. A flange 774 extends from an upper edge 
of the wall portion 772 and is mounted onto an upper 
surface of the chamber wall 204. In one embodiment, 

25 the chamber lid is sealingly disposed above the plasma 
confinement portion 764 of the upper liner. In another 
embodiment, the chamber lid is sealingly disposed 
above the chamber wall 204. 

[0056] The liner 752 may also include an intermediate 
30 plate 770 which extends from an outer surface of the 
plasma confinement portion to the interior surface of the 
chamber wall 204. The intermediate plate 770 and the 
liner 752 define the exhaust region above the chamber 
outlet 208 and the passage region between the process- 
es jng region and the exhaust region. 

[0057] While foregoing is directed to the preferred em- 
bodiment of the present invention, other and further em- 
bodiments of the invention may be devised without de- 
parting from the basic scope, thereof, and the scope 
40 thereof is determined by the claims that follow. Specifi- 
cally, It should be apparent that the various chamber lin- 
ers and lids disclosed herein may be "mixed and 
matched" to result in various chamber designs without 
the need for changing the chamber body. 

45 

Claims 

1 . An apparatus for processing a semiconductor sub- 
so strate, comprising: 

A chamber body 202; 402 having an internal 
volume defined by first and second substantial- 
ly cylindrical regions and by side walls extend- 
55 ing between the first and second substantially 

cylindrical regions, 

a substrate support 216; 410 disposed in the 
internal volume within the first substantially cy- 
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lindrical region; and 

an exhaust system 210 connected to a cham- 
ber outlet 208 disposed in fluid communication 
with the second substantially cylindrical region 



2. The apparatus of claim 1 , further comprising: 

a chamber lid 234; 334; 534 mounted on the 
chamber body 202; 402; and 
an electrode 336 disposed on the chamber lid. 

3. The apparatus of claim 2, wherein the electrode 336 
compnses one or more inductive coils 236; 238. 

4. The apparatus of any one of claims 2 to 3, wherein 
the electrode 336 comprises one or more flat coils. 

5- The apparatus of any of the preceding claims, fur- 
ther comprising: 

one or more chamber liners 250; 652' 752 de- 
fining a substantially cylindrical processing re- 
gion adjacent the substrate support 216- 41 o 
and an exhaust region adjacent the chamber 
outlet 408. 



6- The apparatus of claim 5, wherein the substantially 
cylmdncal processing region is in fluid communica- 
tion with the exhaust region through a passage de- 
fined by the liner 250; 652; 752. 

7. The apparatus of any one of claims 5 to 6, wherein 
the iner 250; 265; 752 further comprises a plasma 
conhnement flange 264; 664; 764 extending in- 
wardly around the substrate support. 

8- The apparatus of any of the preceding claims 

where,nthesubstratesupport216;410further com- 
prises a barrier flange surrounding the substrate 
support. 

*' SLT^T of any of the precedin 9 clai ™- 

wherein the first substantially cylindrical region has 
a first diameter at least about 30% larger than a sec- 
ond diameter of the second substantially cylindrical 



stant.ally cylindrical processing region a sub- 
stant.a lly cylindrical exhaust region within the 
internal volume, wherein the substantially cy- 
indncal processing region communicates with 
the substantially cylindrical exhaust region 
through one or more openings 262; 260; 660- 
662 in the one or more liners; 
a substrate support 216; 410 disposed in the 
substantially cylindrical processing region; and 
an exhaust system in communication with the 
substantially cylindrical exhaust region through 
an exhaust port in the process chamber. 

12. The apparatus of claim 11, wherein the internal vol- 
ume is defined by first and second substantially cy- 
mdncal regions and by straight side walls substan- 
hally tangent to the first and second substantially 
cylindncal regions, and wherein the one or more lin- 
ers250;652: 752 define the substantially cylindrical 
processing region in the first substantially cylindri- 
cal region and define the substantially cylindrical 
exhaust region in the second substantially cylindri- 
cal region. 1 

35 13 * ^VTT 8 °' daim 12 ' wherein tha "rat sub- 
stantially cylindrical region is parallel to the second 

substantially cylindrical region. 

14. Theapparatusofanyoneofclaims12to13 where- 
in the first substantially cylindrical region has a first 

d!Z! er a ! ,'! ast about 30% lar 9 er than a s «™° 

diameter of the second substantially cylindrical re- 



10. The apparatus of any one of claims 1 to 9, wherein 
the first substantially cylindrical region has a first di- 
ameter at least about 20% larger than a substrate so 
support diameter. 



^ 15. Theapparatusofanyoneofclaims12to14 where- 
in the first substantially cylindrical region has a first 

! ^ZTf ' eaSt ab ° Ut 20% lar *> er than a s "°*trate 
support diameter. 

«> 16. The apparatus of any one of claims 11 to 15 further 
comprising a chamber lid 234; 534; 334 mounted 
on the chamber body and an electrode 336 secured 
to the chamber lid. 

45 ™ 6 apparatus of claim 16, wherein the electrode 
336 comprises one or more inductive coils 236; 238. 



11. An apparatus for processing a substrate, compris- 

a chamber body 202; 402 having an internal 
volume; 

one or more liners 250; 652; 752 defining a sub- 



55 



18. The apparatus of any one of claims 1 6 to 1 7 wherein 
the electrode comprises one or more flat coils. 

19. The apparatus of any one of claims 11 to 18 where- 
in the one or more openings 262; 260; 660; 662 in 
the one or more liners are adjacent the substrate 
support 21 6; 410. 

20. Theapparatusofanyoneofclaims11to19 where- 
in the one or more liners 250; 652; 752 comprise a 
plasmaconfinementflange264; 664; 764surround- 
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ing the substrate support 21 6; 41 0. 

21. An apparatus for processing a substrate, compris- 
ing: 

a chamber body 202; 402 comprising an inter- 
nal volume and an exhaust port; 
one or more liners 250; 652; 752 defining an 
exhaust region and a processing region within 
the internal volume, wherein the exhaust region 
is co-axial with the exhaust port and he 
processing region is on a parallel axis with the 
exhaust region; and 

a substrate support 216; 410 disposed in the 
processing region. 

22. The apparatus of claim 21 , wherein the one or more 
liners comprise a plasma confinement flange sur- 
rounding the substrate support. 

23. The apparatus of any one of claims 21 to 22, where- 
in the internal volume is defined by at least first and 
second substantially cylindrical regions and by 
straight side walls substantially tangent to the first 
and second substantially cylindrical regions, and 
wherein the one or more liners 250; 652; 752 define 
the processing region in the first substantially cylin- 
drical region and define the exhaust region in the 
second substantially cylindrical region. 

24. The apparatus of claim 23, wherein the first sub- 
stantially cylindrical region has a first diameter at 
least about 30% larger than a second diameter of 
the second cylindrical region. 

25. The apparatus of any one of claims 23 to 24, where- 
in the first substantially cylindrical region has a first 
diameter at least about 20% larger than a substrate 
support diameter. 

26. The apparatus of any one of claims 21 to 25, further 
comprising a chamber lid 234; 534; 334 pivotally 
mounted on the chamber body 202; 402 and an 
electrode 336 secured to the chamber lid. 

27. The apparatus of claim 26, wherein the electrode 
comprises one or more inductive coils. 

28. The apparatus of any one of claims 26 to 27, where- 
in the electrode comprises one or more flat coils. 

29. The apparatus of any one of claims 21 to 28, where- 
in the processing region and each exhaust region 
are substantially cylindrical. 

30. An apparatus forconfiguring a processing chamber, 
comprising one or more chamber liners 250; 652; 
752 defining a substantially cylindrical processing 
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region and a parallel substantially cylindrical ex- 
haust region, wherein the substantially cylindrical 
processing region communicates with the substan- 
tially cylindrical exhaust region. 

31 . The apparatus of claim 30, wherein the one or more 
chamber liners comprise a first opening 260; 660 at 
an end of the substantially cylindrical processing re- 
gion to receive a substrate support and a second 
opening 262;662 at an end of the cylindrical exhaust 
region for communication with an exhaust port. 



32. 
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The apparatus of claim 31 , wherein the one or more 
liners comprise a plasma confinement flange sur- 
rounding the substrate support 21 6; 41 0. 
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33. A chamber body 202; 402 comprising a wall defin- 
ing an interior space, the wall comprising a first 
semi-cylindrical section of a first diameter; a second 
semi-cylindrical section of a second diameter; and 
two straight sections, each extending between one 
end of the first semi-cylindrical section and a corre- 
sponding end of the second semi-cylindrical sec- 
tion. 
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